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Abstract 
In the article, the author considers the subject of evaluating construction schedules. The evaluated schedules result from the use 
of schedule equalization model utilising a model including efficiency coefficients for subsequent working brigades whose task 
was to assist preceding brigades. As a result of using the model, a number of schedules is obtained. It is not manifest, however, 
that it is the use of the latter that would be the optimal choice. The optimal schedule is one where a reduction of working brigade 
downtime was achieved without prolonging the brigades’ work time unduly. 
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1. Introduction 
The article was created in connection with the author's work on optimizing models for construction schedules 
prepared for works organized in accordance with the Linear Construction Method. The author’s previous works 
present two models, the first developed with the assumption that the efficiency is equal for all brigades, and the 
second developed with the assumption that the efficiency differs for different brigades performing different 
activities. [3], [4] 
Owing to the methodology developed in earlier works, a number of solutions, i.e., schedules, are being created, 
and therefore a question arises as to which is the optimal solution. A multi-criteria analysis, already used in a this 
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type of issues [5], could be utilized to determine this. In order to obtain accurate results of the analysis, the 
evaluation criteria need to be described properly [1] and the objective function properly developed. This function 
will be formulated later in the article. 
2. Evaluation criteria 
This part of the study will present the criteria which the author believes will be most appropriate for the 
evaluation of the output schedules, obtained as a result of optimization [2]. 
The first discussed criterion (A) is shortening the duration of all the works. This criterion is quite evident, and yet 
it is not always the most important. The criterion can be measured as the difference between the scheduled finish 
date from the input and the deadline for completion of work calculated on the basis of optimized scheduling. The 
percentage of shortening can also be specified. Such combination of results provides a complete overview of the 
situation. Dependencies to be used in the calculations are presented below. 
ܣሺ௡ሻ ൌ ܶܶ஻ௌ െ ܶܶ௡ௌ, (1) 
ܣሺ௡ሻΨ ൌ ቀ்்
ಳೄି்்೙ೄ
்்ಳೄ
ቁ כ ͳͲͲΨ, (2) 
where: 
 
ܶܶ஻ௌ െ ܾܽݏ݁݀ݏ݄ܿ݁݀ݑ݈݁ݐ݋ݐ݈ܽݐ݅݉݁, 
ܶܶ௡ௌ െ ݁ݒ݈ܽݑܽݐ݁݀ݏ݄ܿ݁݀ݑ݈݁ݐ݋ݐ݈ܽݐ݅݉݁, 
݊ െ ݁ݒ݈ܽݑܽݐ݁݀ݏ݄ܿ݁݀ݑ݈݁݊ݑܾ݉݁ݎ. 
 
The second proposed criterion (B) of the assessment is checking whether and how much has brigade downtime 
decreased as a result of optimization. The reduction of downtime for a selected brigade or total reduction of 
downtime for all brigades can be calculated. The calculation of the total downtime in the work brigades has been 
chosen. Just as in the case of the first proposed criterion the author recommends a measurement in the form of 
difference and percentage. Dependencies to be used in the calculations are presented below. 
ܤሺ௡ሻ ൌ ܵܶ஻ௌ െ ܵܶ௡ௌ, (3) 
ܤሺ௡ሻΨ ൌ ቀௌ்
ಳೄିௌ்೙ೄ
ௌ்ಳೄ
ቁ כ ͳͲͲΨ, (4) 
where: 
 
ܵܶ஻ௌ െ ܾܽݏ݁݀ݏ݄ܿ݁݀ݑ݈݁ݏݑ݉݉݁݀ݏ݈ܽܿ݇ݐ݅݉݁, 
ܵܶ௡ௌ െ ݁ݒ݈ܽݑܽݐ݁݀ݏ݄ܿ݁݀ݑ݈݁ݏݑ݉݉݁݀ݏ݈ܽܿ݇ݐ݅݉݁, 
 
The third and final proposed criterion (C) is a criterion evaluating how much increase there has been in the labour 
input of the brigades in connection with optimization. All added days should be summed and simultaneously all days 
that were reduced should be subtracted. This criterion is not consistent with the original model which assumes that 
efficiency is equal for all brigades. As before, a measurement in the form of difference and percentage is suggested. 
Dependencies to be used in the calculations are presented below. 
ܥሺ௡ሻ ൌ σ ݐ௜௝௡ௌ െ σ ݐ௜௝஻ௌ, (5) 
ܥሺ௡ሻΨ ൌ ൬
σ௧೔ೕ
೙ೄିσ௧೔ೕ
ಳೄ
σ ௧೔ೕ
೙ೄ ൰ כ ͳͲͲΨ, (6) 
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where: 
 
ݐ௜௝௡ௌ െ ܾܽݏ݁݀ݏ݄ܿ݁݀ݑ݈݁ݏݑ݉݉݁݀ݓ݋ݎ݇݅݊݃ݐ݅݉݁, 
ݐ௜௝஻ௌ െ ݁ݒ݈ܽݑܽݐ݁݀ݏ݄ܿ݁݀ݑ݈݁ݏݑ݉݉݁݀ݓ݋ݎ݇݅݊݃ݐ݅݉݁. 
3. Evaluation function 
In this part, the author proposes two evaluation function notations, first for the case in which the evaluations 
according to the criteria were made in the form of differences and the second for the case in which percentages were 
set. It should be noted that the evaluations in light of the criteria are made on the basis of comparisons. These 
comparisons can be made for the consecutive versions of the schedule or in relation to the initial schedule. The 
article uses the initial schedule as reference. 
In the case of the first variant for which the evaluations are in the form of differences, the following notation is 
proposed for the objective function: 
ܺሺ௡ሻ ൌ ܣሺ௡ሻ ൅ ܤሺ௡ሻ ൅ ܥሺ௡ሻ ൌ ሺܶܶ஻ௌ െ ܶܶ௡ௌሻ ൅ ሺܵܶ஻ௌ െ ܵܶ௡ௌሻ െ ൫σ ݐ௜௝௡ௌ െ σ ݐ௜௝஻ௌ൯,  (7) 
The optimal schedule should be chosen based on the highest value. 
In the case of the second variant for which the evaluations are in the form of percentage the following notation is 
proposed for the objective function Y: 
ܻሺ௡ሻ ൌ ܣሺ௡ሻΨ ൅ ܤሺ௡ሻΨ ൅ ܥሺ௡ሻΨ ൌ ൭ቀ்்
ಳೄି்்೙ೄ
்்ಳೄ
ቁ ൅ ቀௌ்
ಳೄିௌ்೙ೄ
ௌ்ಳೄ
ቁ െ ൬
σ௧೔ೕ
೙ೄିσ௧೔ೕ
ಳೄ
σ ௧೔ೕ
೙ೄ ൰൱ כ ͳͲͲΨ (8) 
The optimal schedule should be chosen based on the highest value. 
4. Example of evaluation 
The figure below presents five consecutive schedules. The first schedule is the initial schedule, the four following 
schedules are the result of the use of a model with variable brigade efficiencies [4]. In the figure, next to the 
schedule,  TT, ST, and σ ݐ௜௝ values are also given. 
The following table summarizes the values of function X and Y for subsequent schedules 
Table 1. Summarized values of evaluation function 
ScheduleNo. X Y 
1 43Ͳ38+78Ͳ55Ͳ(79Ͳ76)=25 ((43Ͳ38)/43+(78Ͳ55)/78Ͳ(79Ͳ76)/79)*100%=37,3% 
2 43Ͳ36+78Ͳ43Ͳ(81Ͳ76)=37 ((43Ͳ36)/43+(78Ͳ43)/78Ͳ(81Ͳ76)/81)*100%=55,0% 
3 43Ͳ36+78Ͳ42Ͳ(82Ͳ76)=37 ((43Ͳ36)/43+(78Ͳ42)/78Ͳ(82Ͳ76)/82)*100%=55,1% 
4 43Ͳ36+78Ͳ42Ͳ(83Ͳ76)=36 ((43Ͳ36)/43+(78Ͳ42)/78Ͳ(83Ͳ76)/83)*100%=54,0% 
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Fig. 1 Five consecutive schedules 
The results of evaluation functions indicate that schedule no. 3 is the optimal schedule. This demonstrates that it 
is not always the final schedule which will prove optimal. In this particular case such situation resulted from the fact 
that small efficiencies of subsequent brigades in relation to preceding brigades may prolong the duration of tasks 
without reducing brigade downtime. 
5. Conclusions 
In the article the author presented formalization of the evaluation function for two newly developed models 
described in the author’s earlier works. It is worth noting that such a study is necessary as any potential user of 
optimization models would intuitively choose the last schedule, which not always proves optimal. In the case of 
evaluation of results classification, the author also recommends to consider the technological and organizational 
(organization of work) aspects of the matter. Such an analysis, however, is distinct for each individual case and it 
would be difficult to formalize it in a single mathematical algorithm. 
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